Abstract： NaoMaiTong (NMT: Radix et Rhi-zoma Rhei, Radix Ginseng, Radix Puerariae, and
Introduction

34
Cerebral apoplexy can be divided into ischemic cerebral apoplexy and 35 hemorrhagic cerebral apoplexy [1] , and ischemic cerebral apoplexy accounts for 36 eighty-five percent of cases [2] . Cerebral apoplexy is a common clinical disease world 37 wide and seriously endangers human health. It is characterized by its high incidence,
38
high mortality, high recurrence rate, low cure rate and many complications. Brain
39
tissue ischemia leading to cell death within a short time is the essence of ischemic 40 stroke, and it irreversibly damages the brain tissue. In addition, energy depletion,
41
increased release of excitatory amino acids, free radical damage, intracellular calcium 42 overload, inflammatory cytokine damage, acidosis, and apoptosis-related gene 43 activation are the main injuries that occur during ischemic cerebral apoplexy [3, 4] .
44
There are many research methods to investigate the treatment of cerebral ischemia, 45 mainly including in vivo animal models and in vitro cell models [5] . According to the 46 pathogenesis of ischemic cerebral apoplexy, we selected appropriate evaluation 47 indicators and models to validate effective therapeutic substances. The PC12 cells line studies of nervous system diseases [6, 7] . It has been proven that the model of 52 Na2S2O4-induced hypoxia injury [8, 9] recapitulates the initial stage of injury and that
53
Glu-induced neurotoxicity damage [10] , KCl-induced calcium overload injury [11] and 54 H2O2-induced free radical damage models [12] reflect the most serious three-steps in 55 the process leading to cerebral ischemic injury. In China, the use of Compound
56
Chinese Medicine (CCM) preparations to treat cerebrovascular diseases dates back to 57 the Han Dynasty [13] . In recent years, a clinical report [14] has shown that Chinese 58 medicine has obvious effects and advantages for the treatment of cerebral apoplexy.
59
The aim of the current study is to detect the effect of Nao Mai Tong on four damage 60 models using the PC12 cells line. in a ratio of 9:9:6:6 [15] . NMT was first described by Professor JianSheng Li (Henan
65
University of Traditional Chinese Medicine, China) during his decades of clinical 66 experience [16] . In previous studies [14] , NMT has mainly been used to treat 67 cardiovascular and cerebrovascular diseases in the clinic; it has exhibited significant 68 therapeutic effects, which are partly ascribed to its effects on reducing brain cell 69 damage, and has improved clinical symptoms, signs and quality of life in patients with cerebral infarction; it also has been demonstrated effective in treating rats with 71 stroke, based on metabolomics [17] . In our previous study, of the 65 compounds (25 72 prototype compounds and 40 metabolites) in rat plasma after oral administration of
73
NMT were detected [18] and 15 constituents of NMT in rat plasma were predicted as 74 the material basis based on molecular docking simulation [19] . Specifically, a 75 comparative pharmacokinetic study of the fifteen components in rat plasma were 76 completed [15] . Furthermore, studies [16] have shown that the mechanism of NMT in 77 cerebral ischemia-reperfusion injury may be related to its ability to inhibit the shown in Fig. 1 .A and Fig. 1 .B. observing the efficacy-time curves of the anti-free radical damage effect, it was found 165 that the efficacy of NMT-containing serum reached a first peak within 0.5~1 h and a 166 second peak within 1.5h ~4 h. The cell protection rate at the first effect peak at 0.75h
was slightly higher than that at the second peak at 2 h. However, the results showed 168 that the cell survival rates at the two effect peaks were not obviousiy increased 169 compared with the control group. In addition, NMT-containing serum had no 170 protective effect against free radical damage after 4 h. The results are shown in Table   171 1 and Fig. 2 . 172 2.6. PK and PD data analysis
173
As shown in Table 2 , UPLC-MS was used to study the pharmacokinetics of the Table 6 , the results reflect their own unique relationship between 178 cell viability and time. The PD-PK binding model can be used study the relationship 179 between the concentration, time and synergistic effects of multiple components [25, 26] .
180
The results are shown in Fig. 3~6 . Table 3 . 
181
266
The main injury processes involved in ischemic stroke include energy depletion, In addition, the drug-containing serum has a good protective effect in all four models 275 within 0.75~2 h, and the efficacy is higher at this time than at 0~0. medicinal ingredients for protecting against oxidative stress injury.
324
In this study, the statistical analysis methods SVM was used for the first time to shown that pharmacodynamic indicators of rhein, puerarin, and 3'-methoxy puerarin 338 are significant. Therefore, it is recommended to increase the amounts of Pueraria and
339
Chuanxiong in the NMT compound in order to target treatment. In summary, due to 340 the complexity of the traditional Chinese medicine compound, the reasons for the 341 above results and its specific mechanism of action are yet to be studied. To further 342 support our finding, the specific pharmacological mechanism of action of each 
359
Natural bovine calf serum was purchased from Gibco (California, USA). showing >95% viability were used in the study [39] . and the injection volume was 10 µL.
395
A high-resolution Q-Exactive mass spectrometer (Thermo Fisher Scientific,
396
Bremen, Germany), specifi-cally a quadrupole-orbitrap hybrid mass spectrometer 
Animal Experiments and Blood Sample Extraction
405
The animal welfare and experimental procedures were strictly performed 2013-0020) [15] and maintained in a 12-h light/12-h dark cycle and a temperature of
412
20±2°C with a humidity of 50 ± 10% for seven days before the experiments [18] . All 413 rats were randomly divided into six groups(n = 6 for each group). One group was 414 selected as control group and administration with saline, and the rest were marked as The PC12 cells were inoculated onto 96-well plates for experiments after growth 432 to logarithmic growth phase. All cells were randomly divided into fourteen groups.
433
Each group was inoculated into four wells, and RPMI-1640 culture solution 434 containing 5% corresponding serum was added. The groupings were as follows: (1 Glutamate-induced neurotoxicity damage in PC12 Cells
448
The groupings in this experiment are the same as those described above. The results were expressed as the mean and standard deviation (x ± s). One-way
496
ANOVA was performed for comparisons of multiple groups, and significance was 
An statistical analysis methods: SVM
508
SVM is a learning method that specializes in finite sample prediction [43] . It has 
